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PROBLEM TO BE SOLVED: To for m^a depo sited layer 
having strong adhesive force on th e"front su r^ce°of°an the inside is Ti with activity, 
iron st eel, a cemen teci'alloy. or the like by using a material 
in which the powdercontainin g metal halide compou nd 
powder is formed as a discharge electrode, and 
generating electric discharge Between the electrode and 
a work piece in liquid in which carbon e)dsts. ^ 

SOLUTION: A submerged electric discharge deposited 
front surface by a TiH^ powder electrode is composed of 
Ti and TiC and bonded to a cemented alloy front surface 
of a base material without containing any oxide. In the 
reaction with the base material surface in electric 
discharge, since the temperature of the cemented front 
surface instantaneously reaches the boiling point of the 
materia), the deposited Ti and TiC can be diffused and 
fused to the base material side. The component 
composition from the boundary surface to the base 



material to the front surface of the deposited layer is Ti 
and TiC, and the boundary surface and the front surface 
are bonded without containing any oxide. This Ti 
component of the topmost front surface part of the 
deposited layer is oxidized in the air into TiO however. 
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. ® TiM. + -n8.Ea»«ac£sa«a 

W-W*** : OJSkai a -3 r »«We^7 1 kot/cm' 
«BiBat:tm/« x<:xC'«:SK-3 
3J DB a : ^a'f' 



TiN + TI2NSW2 pn 
Ion — mbclna' 
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mmiz^^mmmmyim\zii^^x. Ti^mit-t^tLxm 
miz^^n^^mAm^^mx3b^zt^^m.t-r^m 

m^m4] ^m(D:^m{t^f^mmzma)^m. 
#j, ^<ms i^v<t<^Mim-^Lx^mLfz'b(D^m 
'pnn<Dn.mtvxm^\ ^m<D^^r^m.'^X'±mm 
m^mni:mmx'ik.n^^^-^it. ±iSMaxti^s± 

m^ms] ^mo^Ti^mit-^^Bmizi&o^^m. mit 
^im. \ioimni^^m'ti^x^m\.rz^cD^m 
4'S^«o«Mi:LT^v^, m9m\>xm.m^^r^^i^ 

^mm^Mr^ c h ^m^t.r^m.^n.mzii^^m 

[»*«6] m^m2^rz\t5\.^rm^\zmm(Dn^ 

r^m^^umm^^mmi^L < im^^mssx'$>^ 
Lt^m^tr^m^mm\zj:^^mMyim. 

itm-tLxm^rzh<Di^BLxmmtLxm<^^, 
n.mtmaxM^^x'^mi:^^^'^. iissjaxtis® 
±\zmm^<Dmmm^M^r^:it^i0mtr^m^m 

mmM^iiu^rzh(Dt:^MLxmmtbxm\ 
(Dm^^^±r^zti^ntr^m^i&mzj:^^m 
m^md] m^mir3i\.^L7^^rm^\zmno)m'p 
fS^Lfzm. mmmw.im<^^x2'AnQx^n^\ ±Ea 



[it*^io] m>km9mw.(Dm^M{zx^^mii!}. 

m^Mn.\z^^mM!ii]:my5m\z}5\.-^x . muxm^^Wi: 
±mx$)^zt^mmtt^m^mizj:^mmmmji 

So 

m^Mmiz^^^m^m:fjmzii^^x. maxmrn-^ 
^x$>^zi:^w-&tr^m^ikm^zJ:^^ms!Lm:^ 

So 

[0 0 0 1] 

■t^3.y^xun<D±\z. mmH^$>^^ntm^^(Dm 
L<m<^^m4i^^^^mm<Dm\zmm=i-y'^ >yr^ 
&m\zmr^^(nx\ ^m, x^, hi^<\mm^ffpm 

[0 0 0 2] 

(1) WCiCo(D|&**ti^bTjEII^JgLfc«€8T 

^4'SS[«*fT^o c:(7)B#-^it^j]axsfTofcm. S'J^ 

(2) ^^y (Ji^TTi) cDJ:a(cfiax^;5^^^^LT 

%^^^M^i:SS{t^SJr>^S:iU, T i 75<T i C 
Z(Dm. Co (3A-;Uh) ©Jc^/SAO^-i 

[0 0 0 3] e^T. ^^3l5S^^^^;o^/^Tl]l^&ffiv^Ti5^0^ 
T^o wc-co {^y^xf-yts-n^ h-zinjv 
h) (Dm^s.i^wm.w,^m^^x. ^SMs#r4 (s«s s 
OC) fc?^^TS^lliDX<&fTV^iim$-f±^ (li^io 
X) , -^^^xmnMo^^ou. ^n\^Em%\^u\^nM 
\z^-^xnmmmx (2^^jnx) ^no, i'jKisix<7^m 

0. ^tz^m^^t-^^tzt^. 2'KMx<Dn'^mt^x\z^ 
r>x'm.m(7^^mw^<tiy) . ? s oi 

(6]±LTl^^o (02) 

[0 0 0 4] ^ri<b(o-f5mmmzt^Lx\tM^^m^& 
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+ c o (Dm^mm^^^j: D\t. so xmmM^^mm^m 

To ^|K.«WC 7 0, Co 30 <Dm.-^<DmW^±XM:(D 
@S«H v = 8 5 0-9 5 0T$>^*^> :itltm-fr^^ 

'^TH v = 1 7 1 OT^^o 
[0 0 0 5] L:^^br£A^'bmM:^miZiil^Xii. mwK 

[0 0 0 6] '^^i^'mmmmmiz^mmm^j:<mm 
5« 

[0 0 0 7] T i \i. Si^^n 8 0 or, ^<^M3 0 0 

m^m^-fs-mit^ (T i -02) icsbtiTfeo, it 

{ki^A 1 203{cMt)nTVi^(D<h{yTl/^^. ^CITT i 

[0 0 0 8] T i u^^^xm^mit^^M^Lxu 

iSi<i:575\ mm^m%m<i:mt. mmz±r^m^ 
mm (v/cm) ;iiis;<;a:f9> mmmm^mzLM^ 
±\zm^'b<DT'$>^, z.(Dz.t\t. i^zmmm^^oi- 

mm^M<'t^rcib\z. mmmm^'i^^<rri\t. mm 
L xm^^m^mmzti \zj^^xm±ti^^x^ 
T, nmmi^. ^L<\t^^mi^^i^^'omn^mz^ 

CIS. m-r^izik.mtux(D^^^r3imm^mc*)m^, 

T i mm. T i JEl»#:«®ttfi[«lJaidt^^STS-S C 

ttt, ^^tmzm^Lx^^^tz^x&^, 
[0 0 0 9] z<DT i ^mm-f^mm. Rv^^5&mm\z 

(1) ^immxh^tu&i^tzm^ 

m.-t^(Dwm v=7c 
mmmti^moit s/v= 

(2) li#7i^u:^^T^5t{S^L/c^- 

^mm s = 6 • 



ij-ig L T^iiX L i ftJia® ? > i A^it^KUt^ ^ 

^<D-m^T \ ctu^o zo^m-^izm^mu 

mm$i(^^olzT i i^^^f^OK^ SAcSt,'#>'M 

®^^^i3it-<itfe6<]fgvit;0 m^'ft^mxit. It* 
1 5 6 or, j^,#.2 5 0 or) \znbxit. M^t^m 
\zj^<mtiizm^r:i,^. h^mmmr^ztiz^ox 

[0 0 10] -mmmvrz^(DiznLx. mcmmhb 
<^tmo^mm'<zj^^xmmm^^iicmm^^f^^m^ 

i^Tj^T^scttt, ^mmzm^x^^^tn'ox^^. 
^.(Dfzid. m2\z^(DitU!sb\zmmLrcm u-Amx) 
t2'Amjnz^^mm(Dmi^m.^m^^r. 
[0 0 11] ^^mmwrnm-t^ (wc + 

Co. WC + C o + T i c®^^-&^) mzic^bx^t. 

fe, ^'^^zmmL^r<^^itmmvf£'.\ ^co:it^ 
mm-t^^zii. ±mmAommmm^^mmhx?^^(D 
d^ct^i, mmmuT-i^mm^^simx'S,^, mm-^^m 

^~'yL.(D^-o\zm!^<DiS:^^^<DX'S>^xh. a^c^^^ 

5 r: >i7 A <Z)S©{c{±3S^4'-e« Vi^ftr - -^7 A <7)ifSc 

mtmti^-B\z±^Lxm^x\^^^t^<bX'$>^ . z.n^m 
't&mm<Dj:3f3i^<DX'^m.-tnii. mm^^'^^x^^ 
ztti^^i=>nx^^^, 

[0 0 12] u±<Dmmmm^i=>. t i ©ff*^^#:«S!c: 
^■ox. mm^^<D^m^z^m\z^^xhmmi^-fs.<^m 
fi$iftB^r-5, T i (DB^Sim^m^^mit^ (t i o 
2) xmiotixt^^^tztb. zmmmmtmu^mt(D 

[0 0 13] ^i#:i7?g®«i^^«i:(7)fJ^^^i6T* 

-So 



d2 



6/d 



(4) 
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l&i^fD't^m V = d 

^mmt^m<^it s/v 

CO 0 1 4] }:.m<D^mm.<t^m:^^. itit{:=fc^ss 
mr i y^r^mu. ^m<<t^<rs.<^^ 

fe75^75:0^<:*S-r^o -EL, T i V U >;/ K«MfeT i 
[0 0 15] 

^mm^zm^x^^^m'im (noi) tm^r^tz 
sb. is^nmizmm^^j^mLfctLxh, mm^m^r^ 
Bi^^m^mmmmizmm u fc o mm^mhm^r^<D 

m^mm.mtmtbxi^m.x$>^rzt6 (i s o or) , « 
mmmnzfixmrnbTzm^izT i 0 2<D^^x. s 

<. Mi.n^±<Dmm^m^im<f3i^rzisb im^m<nfztf) 
\zM^m^L\z< v^cDT) mxizm-f^w.mt-^^<u 

CO 0 1 6] ^^mit, ±m(D'i^m^m^-r^rzsbizfi. 
^nfcfecDT. m^mm-^^(D^z)r£i,(D\z^i.x^. 

[0 0 17] 

mm^m^t?>rzt6(D^m] mi(D^m<nm^mmiz 

^]^mLrzh(D^is:mmmtbxmi\ smm^-^^ 
m^x±.mn.ntmuT.Mi\\zm.m.^^±-^^. ±xs.w. 
mT.mmM±.\z±.vs.^m(Dit^^^^ts^mm^mm- 

^^0\zLtzh<nX'h^, 



= 6/d 

CO 0 1 8] ^2(Dmmm^iikmz^^mM')j]Mi5m 

ikW^thxm^K m'r^nLxm.m'^^-r =bW{'7f^t^ 
n<D^i£r^w.^xhm.m.mtm^T.M^\zi&n.^^^ 

* ^{t^tl ch L T «S (C-^ ^ tl ^ B ^ ffl ^ 

[0 0 2 0] ^4©%Bjo?t4'iJ:fl;tcj;ssM5!La;^fe 
«> ^mcDi^mit^^^^\zw.<D^m, ^im. mt 

XfeMT-g[«^f!4$-B:« ±f5SJnXtl^®±ic^®^ 

(0 0 2 1] ^5<^%B^®?gEfi^fl:ic=fcss®ES::^fe 

tt, ^mo^imwL'^mnmzmtD^m. ^im. ^it 
#^E-rs?K4'-c±fe«®is^jox^rBTx!Sz«*%^$ 

it, ±:ESEiaX#J*®±iCi«5IS<D-ft-&#I^^t^^®ll 
«:5g5S-r S i 3 1 L ©TS ^ , 
CO 0 2 2] ^6CD%Bj0^4>;!Sr||[cJ;SSMmS:^ffi 
^2W%0JSrctt^5<Z)%0^oOVi-rn;6MC*3ViT, 

%.'^m\.x^m^^-f^%'^mA\z.mn'tL^Bh'L< 
\-mmmm^^m^^^^^\z\.tz^<Dxh-^, 

[0 0 2 3] ^7®%BJ®^4ii5j||fcJ;S^®Mll;^fe 

tt, w,\fs^^^^w,^<7^^^mt^<Dm^\z^^^x. nmM 

xm^^. z.(jin.mtmaiLw^xMt:^&-^^^ -tie 
mzT.^^m±.\zm^(DmMm^i^^-t^^z)\z-Ltz 

CO 0 2 4] ^8 0%Bfl(7)?Scf:iJ«lC=t^*®^!lS:^ffi 

«. ^ifj:i^Lm7(Dv^-rn*^©%B^;c*3v^T. is^jdx 

z.(DnMizm\ii:M^xiikm.^^±^^^ ±f2iS 
lipx!^ <7D ^® o-tit^ $ [q]±-r -5 J; 5 ic L =b <o -e S ^ . 

CO 0 2 5] ^9tD%BJ(7)^nf.:)ijj||tc=fc^SB5aS:^S 
\t. W, 1 fj:l.^L^ 7 O^i-rtl;6^<OJ^0^!3=fc^TMaXt; 

^miz^mm^Mii^brzik. $m^mmt:^^^x2Ma 

[0 0 2 6] mi o<D^m<Dm'piAmizj:^^m^m:fj 
m\t. m9<D^mizi5^^x. imm.mz^yy7^ 
^y'fT.T-y. ^'^y^T.j-y. w^^y'fT.'r 



(5) 
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[0 0 2 7] ^1 KD^Bmrn^pmn^z^^^mmm:^ 
[0 0 2 8] mi 2(D^BM(7)m.^ijkmz^^mmmm:^ 

[0 0 2 9] 

^BM<Dmmo)mmi. t i H2^&^j^MLrzmmiiL 

T i H2tt3 0 0V^±(DUm^Zli^^^X7KmAmm^i^ 

0. iys~ioooMs)«, sicw.'to^ata^^M 

5^x%fBmm<nm^^KJt^?:m:i-r. mt>, ^^«<^* 
bx. m^mmtw^Lx^^^) si^^ (^:7U--> 

[0 0 3 0] ^fc> T nt^<^{t#J*^tf::<i:75:<, 

ie). [l-«M^f^-eJPXLfc«^, ti£5feOWC-Co]E 

3 0~4 0 AimRmajctC^f L 6~1 2 x£mRinax7)^f#5n 

[0 0 3 1] b75^fe, ^feMil®(73ftf]Wt^S,tt> 
(7) tK^-C i!? U - ^ > ^ tlfc^MS^/SM^-e * ^ 75?. 

-s^sgp^*^Sffi^-ML, T i feU<ttT i c-c- 
C m6^m\zJ:^^mt(Dit^iz^^) O^Sifct^ 

SS^WSULfc^^-^^fe (GT i 



75^', znar^^CD^of^T i0 2^^tSXof^T \X 

mi^ntz'!&=?-\t±<^^Lx^^t£^''Z tizta^o ^(Dtz 

5&;^*^btTbn^3-T-l' >d7'fe 1^^X^*140 IS? lilt 

^rzmm^fj:mm^^^^-rz.t mi mLfz, 
[0 0 3 2] WM(Dr~'^m^xmm^±(nmmt 

SS*?^1 0 0fSfe;9;v^<DT\ ±fSOJ;e)!;i7ij--> 

[0 0 3 3] 
[^;^^J] 

HJS^J 1 . T i H20&S 1 0 s ^T©*^^*^i)!:<7)^ 

as : 1 5 mm, : 11. 4h>(iq6500 kg/cm 
2) , : 1^5 mm 

^ti^m<Dm^\zm.m^mmx^mi.ikmmiLmmh 

SiS-^^ (WC + T i C + Co : GT i 3 OHg-^ 

1) JPX^#: 

iKMSS I p = 3 . 5 A. r p = 3 2 w s , 

mx.mm=26^, s.mi!^n.mm^ (-) 

2) wm. i±±^mm.^ : 

t*-;/*>-;^?il^Hv = 6 0 0~9 0 0 (SllSffi 1 0 
g) . 

mmmm^ 1 3 um. i±±^mm.^ lo^zmRz 

3) ^nmm. (:km^^y^' ^x^yj^) m^-. 

nmm. tf>Jg4^ (f>7. 98niin(0. 5c 

ai2) 

nLi^fl 0. 5Kgf. Wn^£fl lKgf/cin2 
^^iSS Im/s, x-rXi'tf SKH-3, 
W^mM^mT2SU\zm^^X. ^^SOmg^ftfCo 

[0 0 3 4] f^, mnu^m^<^\m<Drz^\zmm\ 

3 0 ) (D^mm : 2 . 1 mg 



T i N + T i 2N (MJ¥2/im) ^ > ^ 4^ -» i/Mffi : 
(a) (^^SltiJlO^B-iStgO. imgi^^ens) 



5 mg 



1 . 5 mg 



0 0-9 0 0«^Afit>L<tt. ^MtfcPg^Hj^^ 

^g^ttHv = l 5 0 o~i 8 0 os^ifi?^iftnt*t). 
mM'&mm btzrzn<Dmw^^x'\t. ±E^m75?*-r=t 

5IC2. lmgt)^^-r-5, 

[0 0 3 5] {2) Mm^m<mb<\^±.Ltzz.iz\zn 



^„ T i Hii^wn.m\z^^m^imMm^m\t, t i 
(Dim.m\zirk^'^hKm\-t. mmmMhmfi\m\z^(Dm^ 



(S) 
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ro^!)c^lI^t)T i tT i CV$>'0. mim=S:±<ttS:i 
[0 0 3 6] ^(DtitbmPtm^^ffo t. x^-Xi^M 

remit. f^X'^m^Timmmm\z-m^Lxm^^ 

T i^m^Hm^^Lfzy'^ 7.^U (SK-3) ?5^'ft# 
[0 0 3 7] 2) ±E©cfco{3^«Ufc«^. 

m<D:^mizj:^^±m(D7izmiz^oxmmmhi7 

L 5 TK^fltttlC J; o T##a?^^ -y +M75iJ!t < ^ 
[0 0 3 8] 3) Sfc. iJtminXtct^T. jDXttTit^ 

Tcf^ffi s pJtgT ^ -5 1 # A 5 n s . 

[0 0 3 9] mm\2. 

CD, T i H2E*J^^«M{'J:^II^S^€^-r, ax« 

i;^Jax<7)*(c=fc^, 

(1) «MMtt&^X.rc^^ 

T i ^i<r)im^im^w\t%im\ i ii^i^s 

1) m\wn.wm. (-) 

J^ftma? I p = 1 0 A, r p = 3 2 M s 

jDXS#rBl=5^C0i:t 

MaS®t73il^H v = 670~900 (fJl^E 1 0 
g) 

2) mi»#«»t4 (+) 



iSJaSSffiOSlSH v=1450~l 550 (MSJE 1 
Og) 

-hEl) 2) J:DS'l4c7)'SM(cJ:0?igSt;^^:>5o 
[0 0 4 0] (2) ;Km«9;t^±#< L, A°;^Xjii^# 

^ = ^'^ K. /"^JUXifl r p = 0 . 5ms 
Aax9tfBl= 2 (-) 
^^jansffi^iigH v = 2ooo~3ooo (ay^ffi i 

Og) 

SM3S^®0I1SH v=1300~2000 (SiJ^JI 5 
Og) 

nrnW-^ 2wm, ti:±tfMa$ 6 umRz 

jtois^ciiiTfeD, m-^\zm^^^m^[.x^^^,z 

[0 0 4 1] (3) ±fE (1) (2) (D^^cfcD, 
**L<®<L, P^mzX^izm^y6:^^izW^^^^<L. 

mmm^mL<Mid?>^mtLx, tti:je)ic±iE (d 

(7)1) ^^ff^tL, ifefC (2) <D^#i:t-§JaXXW 

#s-r^, mMtt* (+) (-) fc^^^ 

[0 0 4 2] mmms. t iU2<DE.m^nm\z^^m 

(1) T iUziDEmi^mm^m^^x. m-mmitmm 
(D^mzxmu (SK-3) \z^mmmmm (liJ^cjpx 
©^) ^n^fz, 

M:mm^ I p = 3 . , 5 A, /i;U;^1iS r p = 3 2 ;i s 

ipx^rB^= 5 ^ 

Sc^aS^ffiC^l^H v = 900~1000 (ifl^H 1 0 

g) 

mmm^ 4 7 jam, ^^sj^ig^o^^momg 

(2) ±mmmm3. o (d ©^frscxisi^Pi- (sk- 
3) icjDxSaa^. i'^^T-r h«g8icj;oT2;^:i]nx 

I P = 3 . 5 A, /■^;UX*ir p = 4;u s 
iDXfffm=5^, y^^T-rhftMcDW (-) 
^SMa®©5i^H v=1600~1750 

dticto. 2mai:^n^mm^^mb<±^hx^^^ 
^tmi^. mm.mx2'Ami:^rr^tz'b(Dh. mmiz 
mm^^±^Ltz, 

[0 0 4 3] dcoaSti, 2:kMX\ZXKi^^Li^T Ih 

crzC:fymmm^(DmwT i t^^LTisss^^oT i 
c(D6i^^m-^Ammr^t)^^X'$)^o 

[0 0 4 4] mM0inm<^mm2. TiH2{c:te<^^ 
ff#i4 ^ $ 6 ic 5£?IT ^ * ic 



(7) 
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(1) m^Mizj:^m^tmzuy)m^^m m t 

a, Nb, V, Z r) 

(2) Kft^I m : T i C, TaC, NbC, VC, B 
C, B4C) 

(3) m-.Ti N, hBN. CBN) 

(4) S^-ft^J (^j : T i B2, (55i?H2B03, 
?>N 326407 • 1 OH2O) 

(5) -r-;/ hU7 (Y2O3) 

i H2f3jg^LTJE|»^«S*mLfc^l^$^< 

T i N^g-&cofe0, RUT i B2tT i N^^t)-t±T 

[0 0 4 5] 1 'Amxco^com'^hwmtmw'^^&.i. 
-cs^^j, ^yyr-f hmmm m^^>ifx^>m<D 

L. S®«iri'^^> H(0 1/2 (CBNtl^^HvS 

0 0 0e^±) m:d^mi>-A^<f3:^t^omm& 
[0 0 4 6] m&m4. 

nmUPr-.T i H2 + T i B2 (7 : 3M«tt) 

1 ) mnmm^^m\tmmm 1 if^six-, 1 'AMT.a:> 

m^i^:lp = 5. 5 A, r p = 3 2 s , JPX^FbT 
= 5 6i-T\t 

®^:Hv=1850~2500 (?tm 1 0 g) , i* 
^ : 2 4~2 8 umBOS 

W& : Hv= 1 6 5 0-2 5 0 0 (#S5 0 g) 

(7)?i£^««omgTfeofe, sfc. mmn^v 
xUTJUuTi 2 0) o:-r<ti®, i^iatfSfc^-n^^n 

2^rBl?5±iEc!5;Sci[maSfTt^ S£SS(c^^«giJS^^ 
[0 0 4 7] Sfc. Ip = 8A, rp = 8;i 

s. Joxsfra1=5^T«, :;;^c7D«ffJ^#ic^*i.iT;gS:«5!L 
aLn£'/^=b(7Di:lt'^. 2. 8<S(7)S##^5^Lfco 
«iij^#:a^«im S4 5C, 0. 5 fflm 

itD 0. amm/rev, mm& 1 6 Om/min 

: m\mmi u\zm^^mm<^^w^ 

(-^ilVBtLT^^nS) 

[0 0 4 8] 2) ±m(Di'AmxW:. ^yy 7-(hn.m 

T 5 ^Fsl;^^wm^^#lrJOXLfc: 

Ip = 3. 5 A, rp = 4MS, iaXB#W= 

@S:Hv = 2100~5100 (?^g 1 0 g) , J£^^ 
(-) 

Hv=1500~3000 5 0 g ) , Jl^?^ 3 2 ~ 



3 6 M m 

®^Hv = 5 0 0 0 i55Ott> y'r^t>h'©100 
0 0 {3i^<'fe(7)TS0, CBNC0 5 0 0 OfzEg^^LTi^^ 

[0 0 4 9] Wf^m 5 . 
n.W.mn :TiH2 + TiN (7 : 3 »Mlt) 

1 ) 1 'Amn^n- : 

€a^#:Ip = 5. 5 A, - p = 3 2 Ai s , SOXStfa^ 
= 5^ 

51g:Hv=1050~1800 (^tS 1 0 g) , «S 
(-) 

-AmH(D^(Jimt.. T i B2jgAST«7'=£t.i75iCintt 
T i Bi^UXhtzii^WJK.^^X^B.if'm^, 

2) ±fS-;^J!iPX<z)^, ifyy7-( hm.m-S2^JK.m-i.^ 

fT^75:«-&C0?SafiHv = 1 7 0 0-2 3 0 OSSiTS 
5. 

[0 0 5 0] mmm^. 

Wmm-. T i H2 + T i B2 + T i N (2 : 1 : 1) 

1) i;^J0X©*(Cj;^51g 

Hv = 2 0 0 0-2 3 0 0 (^tM 1 0 g) 
1 2- 1 8 Mm 

2) 2?^*DX$^^5'7r'f h«@TfTofc:»-& 

jox^^i^K^jg^j 1 tiMmi. mxMm= s ^ 

mm. Hv = 2 5 5 0~6 0 5 0 1 0 g) 

J*^ 14— ISxiin 

iil^itS^iS< to 5 Ogri-r^<hHv = l 8 0 OS^ 

[0 0 5 1] ^^(r)mm.(n^n.^ . u.i.m^tz'm^c^^ 
^, T i Yii}m^(D 1 ;*:iDXT«®Stt^ns<h*i^< 

-575:a6{C. Nb, Ta. feKiJNbC, TaC^^JnA. 

snxvi^a^TS^) 

[0 0 5 2] Ta, Nb, V^T i H 2{3 1 0 %@^JP 
^T^M^J 1 i[^-^#Tj!lOX$ff ^fc^S«T a, N 
bTHv = 600-700. VCQOO <i:?l^«i:# L 

XT 1 0-2 0 wmi$^Ji]DX«.^-C««1-S, 
[0053] Nb, TaC, V C ^fe^^'JX^TTli. Ilf 

m.m\\znti>um^±.(Dtzib\z. ^^j^t^Enxi/^^o 
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?^rz, Hv = 9oo~io5 om&t. 

f3^i<7ib;i^^/5^\ 5 3j-J0IT, 2 0 ;mnJJ(± 3 0 ii m 

[0 0 5 4] 5g0^®^Jg®?g^4. tA±jZ!!-^fcJ;e)!;T 
i Hi^m^tl^X, ¥^fcL<tt. T i B2, T i Nfj: 

tc, T i (Dmm<tizj:^xmmLrzW^^m*^<r3.?>rz 

[0 0 5 5] ^(7)MS^fe?i-rn«. ^®©7K^{t^S 

ZrH2. VH. VH2. NbH, TaH, FeTi 
H2, LaNisHe. TiMnH2, NaBH4 
CCDF*g. —WtLXZ rH2iZZ)i,^xmm^n^rz(DX 

mmmetLxm^^o zrimm^. wmmzsn. 
m^i^^(nmmiizLx. m^mzhmm-^n^, mm 

[0 0 5 6] ^ifg^jy. z riii(DmM^mmnitm 

C^WXSm^izL {Bm^flQ. 5 0 0Kg/cin2) , 
mUSK-Z\zn\.. Ip = 5. 5A, rp = 32MS 

T-»nxL. n^xii-&n.i3T.-\mx^<im-t^, 5^ 

JDI-Cil^8~l 0 ^m, MHv = 6 6 0-6 9 01: 

^nm.Mwsr(:\tf£\,^fi^. cntz\ixh-m^^mj^^'^^ 
vmMmz^r, 2^^-mx^nx\t. m.m%±.^r^, 2 

i>:JDI$ffc>fe^-&0«^^frttI p = 3. 5 A, rp 
= 4ws. ^^^r-fh^^ (-) !c=kO, IMSHv = 
1350-2000-235 0 75q#?>n^, 

[0 0 5 7] %m(DmM<^mms. . T)v^~^h. s 
M.o^m^'^m.'^vxm.mt^h. mmts^-^^^. mi^ 

M=.'yA±lZT i H2 + A 1 <^i£m^nMizj:^m^ 



[0 0 5 8] mmms. mmm^s i^ii %^tj7 

)\^^y-{t!7. hum i H2?^A I OSMirtS : 7 0i£ 

m^mm^mmr^. wsk i p = 5 a. r p = 3 2 m s 

scorns, ^gfeHv = 4 0 0-6 0 OS^T«>^ 
Ip = 2 0A, r p = 2 6 0 M s@S©^«SJlg|? 

«. Hv = 1 4 0 o@^{ct,ii-r^o c®«&m5)tTM 
[0 0 5 9] mmmm<D^m & . ^^is^^m'^^^zmMi 

1 4%VcD#r4fil 0 0 kg/!mn2gS(Z)^|-:3?IO?tS7i^ 
feO, f-yi3-7.Sl^Hv = 2 6 OS^-eS?), ^tliC 
Z rH20]E^})^*:«®T"S®SaS$ffV\ ®« 1 . 7 cin2 
(DnMX\ Ip = 5. 5 A, r p = 3 2 M s TAOIL, 
?MSHv = 6 6 0- 6 9 0. W^l 0 um^nx^^^. 

y^yri- h«@-e-i^J[IX^^T5<^lHv = l 3 5 

0 — 2 0 0 0SJ£d^#5,tlTViSo CKDSnX^N i - A 
1 -T i -Nb-Ta^^{C^tL.;fe«^S^U, [^^^^ 

w^^nx^^^. 

[0 0 6 0] \ik±.<n:^mR\zi^^^x. mmum («m 
t.n\P\vxi&.m.^%±r^^n) i^i^jic^ii^^a?, 

[0 0 6 1] 

mm<7y^^] SX±(^m<. TI, Zr, v. Nb, t 

K7t, i±±imm^ hm-m^^^xff-0 
rzm<^m (wc + co) f^jt-c^^-c, 1/2-1/3 

TiB2, TiN, TiC. TaC, 
NbC, VC;5:t*$ziAm«, H(3ig^^±#$ii5 
Zid^T^-So Ta. Nb, VO^^^Sl»#:fi)c^fCJa 

2 ikmntin^^t, 5 0 %fi^±;6^ 5 2 Bm^^x-mmfi^ 

[HScffimT^ciSBJ] 

[01] WC + Co®g-&!fl!l<7D£E«)^^«S<hLTl 

[gi2] j£Bi$^^nmizF^i,^tzm'toi'AiiuxWiRzs 

X'$)^o 

[113] ^?liill^^^Oltfe^^TE]T-^)5o 

[??#®H5e0«] 

1 2 S« 
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(10) 



en 2] 



WC + C oE?&{*:!C J:-5 

1 ^mxR:^ 2 ixmx'^cD^Mmmm^M 




(a) tta ( 1 i^mx) 

H V 1 4 1 0 




(b) nmmuaj: ( 2^jt:jnx) 

H V 1 7 5 0 




S^SiJOX {2V:mX) CDtL^^M 



(11) 



[0 3] 



(a) C^gSjEMGTiaO) 



(b) -r^y-^iyzy^ (^mPiGT\30) 
TiN + Ti2Nm^2 [im 
IiljSHV3500?l^ 
ton — mixing' 



J 1.5 

m 

I 1 

0.5 

0 



JI.S 



10 15 20 25 

0X1) mmiiajLLrt^immm 

(D TiH^^^j}^^^isfc.fc5^s^MstcJ:s 

. (2) TiH, + TiB,JEf»*^iSlcd:5a[Si2i 

If : 7.98mm * CO.Scm') 

: O.Skgf Ji o T WrffTJ-ff:?: 1 kgf/cm^ 
^ilSUgja : 1 m/s T^-i'TL^:^ : SK-3 

I? ® ^ : 



5 10 15 20 



70> h^-v<?D^€ 

^*Mr!T^eEA*5«661 -51 (72)%Bg# BS!A 



